Background Background Controlled trials have
Controlled trials have shown that psychological interventions shown that psychological interventions designed to encourage graded exercise designed to encourage graded exercise can facilitate recovery from chronic fatigue canfacilitate recovery from chronic fatigue syndrome. syndrome.
Aims Aims To identify predictors of response
To identify predictors of response to psychological treatment for chronic to psychological treatment for chronic fatigue syndrome. fatigue syndrome.
Method Method Of114 patients assigned to
Of114 patients assigned to equally effective treatment conditions in a equally effective treatment conditions in a randomised, controlled trial,95 completed randomised, controlled trial,95 completed follow-up assessments.Relationships follow-up assessments.Relationships between variables measured prior to between variables measured prior to randomisation and changes in physical randomisation and changes in physical functioning and subjective handicap at1 functioning and subjective handicap at1 year were evaluated by multiple year were evaluated by multiple regression. regression.
Results

Results Poor outcome was predicted
Poor outcome was predicted by membership of a self-help group, being by membership of a self-help group, being in receipt of sickness benefit atthe start of in receipt of sickness benefit at the start of treatment, and dysphoria as measured by treatment, and dysphoria as measured by the Hospital Anxiety and Depression the Hospital Anxiety and Depression scale. Severity of symptoms and duration scale. Severity of symptoms and duration of illness were not predictors of response. of illness were not predictors of response.
Conclusions Conclusions Poor outcome in the
Poor outcome in the psychological treatment of chronic fatigue psychological treatment of chronic fatigue syndrome is predicted by variables that syndrome is predicted by variables that indicate resistance to accepting the indicate resistance to accepting the therapeutic rationale, poor motivation to therapeutic rationale, poor motivation to treatment adherence or secondary gains treatment adherence or secondary gains from illness. from illness.
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Chronic fatigue syndrome (CFS) is assoChronic fatigue syndrome (CFS) is associated with muscular and cardiovascular ciated with muscular and cardiovascular deconditioning (De Lorenzo deconditioning (De Lorenzo et al et al, 1998) , , 1998), circadian desynchrony (Williams circadian desynchrony (Williams et al et al, , 1996) , sleep abnormalities (Morriss 1996) , sleep abnormalities (Morriss et al et al, , 1997) and cortisol deficiency (Cleare 1997) and cortisol deficiency (Cleare et et al al, , 1995) . It has been proposed that these 1995). It has been proposed that these signs are consequences of disrupted cycles signs are consequences of disrupted cycles of activity, and that CFS is maintained by of activity, and that CFS is maintained by illness beliefs that encourage activity avoidillness beliefs that encourage activity avoidance (Wessely ance (Wessely et al et al, 1998) . Psychological , 1998) . Psychological interventions that encourage exercise are interventions that encourage exercise are effective treatments for CFS (Sharpe effective treatments for CFS (Sharpe et al et al, , 1996; Deale 1996; Deale et al et al, 1997; Powell , 1997; Powell et al et al, , 2001 ). We tested the hypotheses that vari-2001). We tested the hypotheses that variables indicative of rigid illness beliefs (duraables indicative of rigid illness beliefs (duration of untreated illness, membership of a tion of untreated illness, membership of a support group advocating exercise avoidsupport group advocating exercise avoidance, belief in physical illness), limited emoance, belief in physical illness), limited emotional resources (concurrent dysphoria, tional resources (concurrent dysphoria, receipt of antidepressant medication, sleep receipt of antidepressant medication, sleep problems), poor social support (living alone problems), poor social support (living alone or as a lone parent), or probable loss of or as a lone parent), or probable loss of benefits on recovery, would predict poor benefits on recovery, would predict poor response to this kind of treatment. response to this kind of treatment.
METHOD METHOD Participants Participants
Participants were 114 patients recruited Participants were 114 patients recruited from a chronic fatigue clinic and an infecfrom a chronic fatigue clinic and an infectious diseases out-patient clinic and astious diseases out-patient clinic and assigned to three treatment groups in a signed to three treatment groups in a randomised, controlled trial of a brief psyrandomised, controlled trial of a brief psychological intervention of chronic fatigue chological intervention of chronic fatigue syndrome (Powell syndrome (Powell et al et al, 2001) . Thirty-four , 2001 ). Thirty-four patients assigned to a no-treatment control patients assigned to a no-treatment control group were not included in this study, and a group were not included in this study, and a further 36 patients eligible for the trial did further 36 patients eligible for the trial did not take part -16 because they were not take part -16 because they were unable to attend, 8 because they were in reunable to attend, 8 because they were in receipt of other therapy and 12 because they ceipt of other therapy and 12 because they refused. All participants fulfilled the Oxrefused. All participants fulfilled the Oxford criteria for CFS (Sharpe ford criteria for CFS (Sharpe et al et al, 1991) , 1991) and scored less than 25 on the physical and scored less than 25 on the physical functioning sub-scale of the 36-item short functioning sub-scale of the 36-item short form health survey (SF36; Ware & form health survey (SF36; Ware & Sherbourne, 1992 
Treatment methods Treatment methods
The trial compared three different 'dosages' The trial compared three different 'dosages' (defined in terms of therapist time and (defined in terms of therapist time and follow-up telephone contacts with the follow-up telephone contacts with the therapist) of an educational intervention therapist) of an educational intervention in which patients were taught evidencein which patients were taught evidencebased physiological explanations of their based physiological explanations of their symptoms and were encouraged to undersymptoms and were encouraged to undertake a home-based graded exercise protake a home-based graded exercise programme. The 'minimum intervention' gramme. The 'minimum intervention' patients received two individual treatment patients received two individual treatment sessions and two telephone follow-up calls, sessions and two telephone follow-up calls, plus access to a telephone helpline. The 'telplus access to a telephone helpline. The 'telephone intervention' patients received an ephone intervention' patients received an additional seven planned follow-up calls, additional seven planned follow-up calls, and the 'maximum intervention' patients and the 'maximum intervention' patients received an additional seven face-to-face received an additional seven face-to-face sessions over 4 months. sessions over 4 months.
Assessments Assessments
Clinical and demographic data collected Clinical and demographic data collected from the patients prior to recruitment to from the patients prior to recruitment to the trial included duration of illness, gender, the trial included duration of illness, gender, receipt of antidepressant therapy and sickreceipt of antidepressant therapy and sickness benefits, membership of a self-help ness benefits, membership of a self-help group (all assessed as yes/no variables) and group (all assessed as yes/no variables) and belief in a physical cause of CFS assessed belief in a physical cause of CFS assessed by means of a four-point scale ('definitely by means of a four-point scale ('definitely physical', 'mainly physical', 'equally physiphysical', 'mainly physical', 'equally physical and psychological/stress-related' and cal and psychological/stress-related' and 'mainly psychological/stress-related') de-'mainly psychological/stress-related') derived from a measure of CFS illness beliefs rived from a measure of CFS illness beliefs developed by Wood developed by Wood et al et al (1991) . Self-rated (1991) . Self-rated validated outcome measures sent by post validated outcome measures sent by post were assessed before randomisation, and 3, were assessed before randomisation, and 3, 6 and 12 months after the beginning of 6 and 12 months after the beginning of treatment. Primary outcomes were meatreatment. Primary outcomes were measured on the physical functioning sub-scale sured on the physical functioning sub-scale of the SF36, and on the fatigue scale of the SF36, and on the fatigue scale (Chalder (Chalder et al et al, 1993 (Chalder et al et al, : range 0-11, scores , 1993 : range 0-11, scores greater than 3 indicate excessive fatigue). greater than 3 indicate excessive fatigue). At baseline the mean score for physical At baseline the mean score for physical 
Statistical analysis Statistical analysis
Outcome data were available for 95 of the Outcome data were available for 95 of the treated patients, representing loss from the treated patients, representing loss from the study of 17% of the sample. For those study of 17% of the sample. For those who dropped out, the last recorded data who dropped out, the last recorded data point was carried forward prior to analysis. point was carried forward prior to analysis. We analysed predictors of improvement by We analysed predictors of improvement by multiple regression, entering all variables at multiple regression, entering all variables at once, a method which is more conservative once, a method which is more conservative and less prone to type 1 errors than the and less prone to type 1 errors than the more commonly used stepwise method. As more commonly used stepwise method. As multiple regression allows one variable to multiple regression allows one variable to be included for every 10 participants, we be included for every 10 participants, we had sufficient power to include nine predichad sufficient power to include nine predictors (Kleinbaum tors (Kleinbaum et al et al, 1988) . Although , 1988) . Although treatment dose bore no relation to outcome treatment dose bore no relation to outcome in our main outcome analysis at 1 year in our main outcome analysis at 1 year (Powell (Powell et al et al, 2001) we included it as a pre-, 2001) we included it as a predictor in all analyses by coding dose as 1 dictor in all analyses by coding dose as 1 (minimum treatment), 2 (telephone treat-(minimum treatment), 2 (telephone treatment) and 3 (maximum treatment). Initial ment) and 3 (maximum treatment). Initial scores on the dependent variables were inscores on the dependent variables were included in the regression equations to concluded in the regression equations to control for systematic relationships between trol for systematic relationships between initial scores and outcome. initial scores and outcome.
Predictors were chosen on the basis of Predictors were chosen on the basis of the hypotheses listed in the introduction. the hypotheses listed in the introduction. We therefore included the following binary We therefore included the following binary variables: membership of a self-help group, variables: membership of a self-help group, living alone or as a lone parent, being in living alone or as a lone parent, being in receipt of sickness benefits, and antidepresreceipt of sickness benefits, and antidepressant therapy. Continuous variables insant therapy. Continuous variables included in the analysis were duration of cluded in the analysis were duration of illness, illness beliefs, and sleep disturbance illness, illness beliefs, and sleep disturbance scores. Depression and anxiety scores from scores. Depression and anxiety scores from the HAD scales were also included, but bethe HAD scales were also included, but because these were highly correlated (Pearson cause these were highly correlated (Pearson r r¼0.56, 0.56, P P5 50.001, one-tailed), they were 0.001, one-tailed), they were summed into a single dysphoria variable summed into a single dysphoria variable to avoid the problem of multi-collinearity. to avoid the problem of multi-collinearity. Initial scores on these variables are shown Initial scores on these variables are shown in Tables 1 and 2 . The mean physical funcin Tables 1 and 2 . The mean physical functioning score of the members of the selftioning score of the members of the selfhelp groups was 14.29 compared with help groups was 14.29 compared with 16.38 for non-members, indicating that 16.38 for non-members, indicating that members were more impaired at the outset members were more impaired at the outset ( (t t¼2.80, 2.80, P P5 50.01, 112 d.f.). 0.01, 112 d.f.).
RESULTS RESULTS
The outcome of these interventions at 1-The outcome of these interventions at 1-year follow-up has been presented elseyear follow-up has been presented elsewhere (Powell where (Powell et al et al, 2001) . Patients in the , 2001). Patients in the three treatment groups showed significantly three treatment groups showed significantly greater improvement on all primary and greater improvement on all primary and secondary outcome variables in comparison secondary outcome variables in comparison with patients in the control group. Howwith patients in the control group. However, no significant difference was found ever, no significant difference was found between the outcomes associated with the between the outcomes associated with the three treatment dosages. Only two of the three treatment dosages. Only two of the 34 patients in the control group met our 34 patients in the control group met our predetermined criteria for a clinically sigpredetermined criteria for a clinically significant improvement, which was a final nificant improvement, which was a final score of 25 or more or an increase of 10 score of 25 or more or an increase of 10 or more on the physical functioning scale or more on the physical functioning scale (virtually equivalent to normal function-(virtually equivalent to normal functioning). However, 26 of 37 patients in the ing). However, 26 of 37 patients in the 'minimum intervention' group, 27 of 39 in 'minimum intervention' group, 27 of 39 in the 'telephone intervention' group and 26 the 'telephone intervention' group and 26 of 38 in the 'maximum intervention' group of 38 in the 'maximum intervention' group improved. improved.
Predictors of change in physical Predictors of change in physical functioning scores functioning scores
Our main outcome measure in the trial was Our main outcome measure in the trial was change on the SF36 physical functioning change on the SF36 physical functioning scale, which was approximately normally scale, which was approximately normally distributed, with an average improvement distributed, with an average improvement of 8.83 points (s. Table 3 . Apart from predictors are given in Table 3 . Apart from initial physical functioning scores, poor reinitial physical functioning scores, poor response to treatment was predicted by (in orsponse to treatment was predicted by (in order of predictive power) dysphoria scores, der of predictive power) dysphoria scores, membership of a self-help group, and remembership of a self-help group, and receipt of sickness benefit. Living arrangeceipt of sickness benefit. Living arrangements (alone or as a single parent), receipt ments (alone or as a single parent), receipt of antidepressant therapy, sleep disturof antidepressant therapy, sleep disturbance, duration of illness, dose of treatment bance, duration of illness, dose of treatment and -surprisingly -initial illness beliefs and -surprisingly -initial illness beliefs did not add significantly to the model. did not add significantly to the model.
Predictors of change in London
Predictors of change in London Handicap Scale scores Handicap Scale scores Fatigue scores (both change and final), our Fatigue scores (both change and final), our second primary outcome measure, deviated second primary outcome measure, deviated severely from the normal distribution and severely from the normal distribution and were unsuited to regression analysis. Therewere unsuited to regression analysis. Therefore, to assess the validity of the above findfore, to assess the validity of the above findings, the analyses were repeated using ings, the analyses were repeated using change scores on the London Handicap change scores on the London Handicap Scale, which were normally distributed. Scale, which were normally distributed. The regression equation was again highly The regression equation was again highly significant ( significant (r r 2 2 ¼0.38, 0.38, F F¼6.13, 6.13, P P5 50.001). 0.001). In addition to initial scores on the scale, In addition to initial scores on the scale, predictors of poor response on this scale predictors of poor response on this scale were membership of a self-help group, rewere membership of a self-help group, receipt of sickness benefit, belief in a physical ceipt of sickness benefit, belief in a physical cause of illness, and dysphoria (Table 3) . cause of illness, and dysphoria (Table 3) .
Analyses excluding initial scores Analyses excluding initial scores
It is difficult to interpret the theoretical It is difficult to interpret the theoretical significance of the observed relationships significance of the observed relationships between initial and change scores as between initial and change scores as these may simply reflect the fact that these may simply reflect the fact that those who were most ill had most opporthose who were most ill had most opportunity to change. The analyses were theretunity to change. The analyses were therefore repeated with final scores as the fore repeated with final scores as the dependent variables. These were less than dependent variables. These were less than ideal for analysis because they had highly ideal for analysis because they had highly non-normal distributions with scores highly non-normal distributions with scores highly 2 4 9 2 4 9 In receipt of sickness benefit In receipt of sickness benefit 37 37 39 39 ¼0.39, 0.39, F F¼6.59, 6.59, P P5 50.001), with the same four predictors re-0.001), with the same four predictors retained, and no significant contribution to tained, and no significant contribution to the model from initial London Handicap the model from initial London Handicap Scale scores. Scale scores.
Supplementary analyses Supplementary analyses
In the above analyses we assumed that the In the above analyses we assumed that the scores of those who dropped out had not scores of those who dropped out had not changed from their last recorded data changed from their last recorded data points. To test the impact of this assumppoints. To test the impact of this assumption, we repeated the main analyses astion, we repeated the main analyses assuming that all of those who dropped out suming that all of those who dropped out had done poorly by assigning them the relehad done poorly by assigning them the relevant mean scores of the untreated control vant mean scores of the untreated control group. For changes in physical functioning, group. For changes in physical functioning, dysphoria, membership of a support group dysphoria, membership of a support group and receipt of state benefits remained preand receipt of state benefits remained predictors. For changes in the London Handidictors. For changes in the London Handicap Scale scores, dysphoria, membership cap Scale scores, dysphoria, membership of a support group, receipt of benefits, of a support group, receipt of benefits, and physical illness attributions were all reand physical illness attributions were all retained. As a further check for the validity of tained. As a further check for the validity of our assumptions, we repeated the analyses our assumptions, we repeated the analyses with all data from those who dropped out with all data from those who dropped out excluded (leaving a sample size of 95). In excluded (leaving a sample size of 95). In this case, dysphoria and membership of a this case, dysphoria and membership of a support group remained predictors of support group remained predictors of changes in physical functioning, but receipt changes in physical functioning, but receipt of benefits was no longer a predictor. Howof benefits was no longer a predictor. However, for changes in scores on the London ever, for changes in scores on the London Handicap Scale, only membership of a supHandicap Scale, only membership of a support group remained as a predictor. port group remained as a predictor.
DISCUSSION DISCUSSION
Variables that did not predict Variables that did not predict treatment response treatment response
Variables measured on admission to the Variables measured on admission to the trial predicted a sizeable proportion of the trial predicted a sizeable proportion of the variance in outcomes -nearly 40% in most variance in outcomes -nearly 40% in most of the analyses. Variables that failed to preof the analyses. Variables that failed to predict response to treatment were, in many dict response to treatment were, in many ways, as interesting as those that did. Our ways, as interesting as those that did. Our supplementary analyses of raw outcome supplementary analyses of raw outcome scores indicated that severity of initial scores indicated that severity of initial scores on these measures did not predict imscores on these measures did not predict improvement. Duration of illness, receipt of provement. Duration of illness, receipt of antidepressant therapy, living circumantidepressant therapy, living circumstances and (as we expected from our main stances and (as we expected from our main trial data) treatment dose also failed to pretrial data) treatment dose also failed to predict outcome. The implication of these dict outcome. The implication of these negative findings is that severity and negative findings is that severity and chronicity of core CFS symptoms are not chronicity of core CFS symptoms are not impediments to clinical response, other impediments to clinical response, other things being equal, and that psychological things being equal, and that psychological treatment should therefore be offered to treatment should therefore be offered to patients whose symptoms are fairly severe. patients whose symptoms are fairly severe. Although non-ambulatory patients were Although non-ambulatory patients were not included in this study, we have elsenot included in this study, we have elsewhere reported the successful treatment of where reported the successful treatment of wheelchair-bound patients using an exwheelchair-bound patients using an extended version of our treatment programme tended version of our treatment programme (Powell (Powell et al et al, 1999) . , 1999).
Variables predicting treatment Variables predicting treatment response response
The most robust predictors of poor treatThe most robust predictors of poor treatment response were membership of a supment response were membership of a support group and concurrent emotional port group and concurrent emotional difficulties. Although we found that supdifficulties. Although we found that support group members were more ill than port group members were more ill than non-members on admission to the study, non-members on admission to the study, this was controlled for in our regression this was controlled for in our regression analyses, and therefore cannot explain the analyses, and therefore cannot explain the impact that membership had on outcomes. impact that membership had on outcomes.
Receipt of benefits and belief in exclusively Receipt of benefits and belief in exclusively physical causes of CFS were also predictors physical causes of CFS were also predictors of poor response in some of the analyses. of poor response in some of the analyses. These variables may be indicators of poor These variables may be indicators of poor motivation for treatment adherence. Indivimotivation for treatment adherence. Individuals who are emotionally distressed, who duals who are emotionally distressed, who will experience financial difficulties when will experience financial difficulties when improving, and who are initially sceptical improving, and who are initially sceptical about the value of psychological apabout the value of psychological approaches, may have difficulty persisting proaches, may have difficulty persisting with a graded exercise programme. with a graded exercise programme.
Consistency with previous findings Consistency with previous findings
Consistent with our findings, Sharpe Consistent with our findings, Sharpe et al et al (1992) followed-up people with CFS (1992) followed-up people with CFS attending an infectious disease clinic and attending an infectious disease clinic and found that poor outcome was associated found that poor outcome was associated with emotional disorder, belief in a viral illwith emotional disorder, belief in a viral illness and membership of a self-help organness and membership of a self-help organisation (other predictors of poor response isation (other predictors of poor response were limiting exercise, avoiding alcohol were limiting exercise, avoiding alcohol and changing employment). In a 4-year and changing employment). In a 4-year follow-up of patients taking part in an follow-up of patients taking part in an open, uncontrolled trial of psychological open, uncontrolled trial of psychological treatment for CFS, Bonner treatment for CFS, Bonner et al et al (1994 Bonner et al et al ( ) (1994 found that poor response was predicted found that poor response was predicted 2 5 0 2 5 0 by emotional disorder and that there was by emotional disorder and that there was also a trend for physical illness beliefs to also a trend for physical illness beliefs to predict a poor response; however, no predict a poor response; however, no relationship was found between response relationship was found between response and membership of a support group. The and membership of a support group. The current finding that receipt of sickness current finding that receipt of sickness benefit at the start of treatment is benefit at the start of treatment is associated with poor outcome is consistent associated with poor outcome is consistent with a report by Barsky & Borus (1999) with a report by Barsky & Borus (1999) that disability payments are associated with that disability payments are associated with worse symptomatic outcome after medical worse symptomatic outcome after medical treatment. treatment. Mechanic (1986) reported that interest Mechanic (1986) reported that interest groups who adhere to particular theories groups who adhere to particular theories of illness may play a part in reinforcing illof illness may play a part in reinforcing illness beliefs. In the presence of such a group, ness beliefs. In the presence of such a group, a personal problem becomes a shared social a personal problem becomes a shared social problem. Although there are undoubted problem. Although there are undoubted psychological benefits from this kind of psychological benefits from this kind of support (McCully support (McCully et al et al, 1996 (McCully et al et al, ), there have , 1996 , there have been reports that the advice dispensed by been reports that the advice dispensed by some CFS groups may have a negative efsome CFS groups may have a negative effect on recovery, for example by advocating fect on recovery, for example by advocating the avoidance of activity ; the avoidance of activity Surawy Surawy et al et al, 1995) . It may be counterpro-, 1995). It may be counterproductive to discourage patients from joining ductive to discourage patients from joining such groups, however; instead, clinicians such groups, however; instead, clinicians and researchers should forge constructive and researchers should forge constructive alliances with support groups, to ensure alliances with support groups, to ensure that patients receive advice that is consisthat patients receive advice that is consistent and evidence-based. In this context, tent and evidence-based. In this context, we should like to acknowledge that our we should like to acknowledge that our work has been assisted by support groups work has been assisted by support groups in the Merseyside area, who have had an in the Merseyside area, who have had an active role in ensuring that our treatment active role in ensuring that our treatment programme is now being offered as a programme is now being offered as a routine National Health Service therapy. routine National Health Service therapy.
Limitations of this study Limitations of this study
The randomised clinical trial from which The randomised clinical trial from which these data were taken had several limitathese data were taken had several limitations, which should be noted. The Oxford tions, which should be noted. The Oxford criteria for CFS, used as an entry criterion, criteria for CFS, used as an entry criterion, are broader than the now widely used Cenare broader than the now widely used Centers for Disease Control definition (Fukuda, ters for Disease Control definition (Fukuda, 1994) . More importantly, outcome was 1994). More importantly, outcome was measured by self-report. Although this measured by self-report. Although this had the advantage of minimising the posshad the advantage of minimising the possibility of researcher bias in assessing outibility of researcher bias in assessing outcome, it would have been better to have come, it would have been better to have included an objective measure of exercise included an objective measure of exercise capacity. None the less, it seems implauscapacity. None the less, it seems implausible that these limitations can account for ible that these limitations can account for the results discussed here. In general, the the results discussed here. In general, the observation that an intervention designed observation that an intervention designed to affect illness beliefs had positive effects, to affect illness beliefs had positive effects, coupled with the observation that variables coupled with the observation that variables indicative of poor treatment motivation indicative of poor treatment motivation predicted poor outcome, is consistent with predicted poor outcome, is consistent with our overall hypothesis that attitudinal our overall hypothesis that attitudinal factors play a part in maintaining CFS factors play a part in maintaining CFS symptoms. symptoms.
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